Experimental data for 1-(pyridine-2-,3-,4-yl)carbonyl-4-substituted thiosemicarbazide (1-19)
4-(2,4-Dichlorophenyl)-1-(pyridin-4-ylacetyl)thiosemicarbazide (24)
Yield 72% (yellow powder); m.p. 150-151 °C. 1 H NMR (DMSO-d6) δ ppm: 3.64 (s. 2H, CH2), 3H, CHphenyl) , 4H, CHpyridine) , 9.64 (s, 1H, NH) , 9.92 (s, 1H, NH) , 10.39 (s, 1H, NH) . 13 C NMR (DMSO-d6) δ: 56, 122, 124, 125, 127, 128, 129, 130, 132, 133, 144, 149, 168, 179, 
4-(3,4-Dichlorophenyl)-1-(pyridin-4-ylacetyl)thiosemicarbazide (25)
Yield 75% (white powder); m.p. 161-163 °C. 1 H NMR (DMSO-d6) δ ppm: 3.59 (s, 2H, CH2), 3H, CHphenyl) , 4H, CHpyridine) , 9.88 (s, 1H, NH) , 10.16 (s, 1H, NH) , 10.21 (s, 1H, NH) . 13 C NMR (DMSO-d6) δ: 35, 123, 126, 127, 130, 131, 137, 139, 148, 150, 170, 
X-ray analysis: crystal structures of 4, 7, 11, 13 and 14
In the crystal structure of 4 the inversion related molecules form molecular dimers through the pair bifurcated intermolecular hydrogen bonds N1-H1…O5 and N3-H3…O5. Moreover, the benzene rings belonging to the inversion related molecules partially overlap each other with the π…π distance of 3.4567(7) Å characteristic for the overlapping π-aromatic ring systems.
In the crystal of 7 the molecules related by c glide planes are linked into molecular chains parallel to Z crystallographic axis via the pair of intermolecular hydrogen bonds N1-H1…O5 and N4-H4…S2. Additionally, the molecules related by translation a form molecular chains by N3-H3…N53 hydrogen bond. The combination of these two types of chains gives molecular planes parallel to (010) crystallographic plane.
In the crystal structure of 11 the net of intermolecular hydrogen bonds gives the molecular planes parallel to the (010) crystallographic plane as a combination of two molecular chains. The first one is formed by molecules related by translation a and connected via N1-H1…O5 and N4-H4…O5 bifurcated hydrogen bonds, while the second one is created by molecules related by c glide planes through N3 -H3…N53 hydrogen bond.
In the crystal of 13 the molecules A and B from asymmetric part of the unit cell form the molecular dimer using N1A-H1A…N54B and N1B-H1B…N54A hydrogen bonds. The π…π interaction between pyridine rings within this dimer is observed; the centroid-to-centroid separation and the angle between the overlapping planes of these rings are 3.4559(13) Å and 0.57(11) o , respectively. Moreover, the intermolecular hydrogen bonds N4A-H4A….O5A and N4B-H4B…O5B linking molecules A and B related by 21 axis (independently of each other) into molecular chains along b direction. Similar chains are formed by the A and 2-propanol molecules via O2-H1…S2A hydrogen bond.
In the crystal of 14 the molecules related by centers of inversion along c translation are linked into molecular chains via two pairs of intermolecular hydrogen bonds N1-H1…N54 and N3-H3…S2. The similar molecular chains are created also by molecules related by 2-fold axis in b direction resulting in molecular layers parallel to (100) crystallographic plane. Moreover, the pyridine rings belonging to the inversion related molecules partially overlap each other with centroid-to-centroid separation of 3.4259(16) Å, π…π distance of 3.1808(11) Å and slippage of 1.273 Å.
Theoretical calculations

Fig. 1S.
The energy effect upon C2-N3 (φ 1 = N1-C2-N3-N4) rotation calculated for 4 using AM1 method. The symmetry employed for this shelxl refinement is uniquely defined by the following loop, which should always be used as a source of symmetry information in preference to the above space-group names. 
The symmetry employed for this shelxl refinement is uniquely defined by the following loop, which should always be used as a source of symmetry information in preference to the above space-group names. They are only intended as comments. ; (12) (8) C56 0.0275(9) 0.0293(9) 0.0229(9) 0.0027(7) 0.0032(7) 0.0023 (7) _geom_special_details ; All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l. Tables Vol C Tables 4.2 (4) (4) 
